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• INTRODUCTION 



r ^/ -The concept of usin</ a rope and a pulley to diminish' theenergy re 

quired to lift a, load is centuries old. Without hoisting devices of some 
kind, the great pyramids of Egypt might never have been built. The rope,- 
N pulley, and water bucket at -the water weH was part of American farm, life, 
and in many places % in rural America, this ancient hoisting device^ is still' 
, j making It easier ta "draw"* a pari of water. 

Presently in the construction of modern high rise buildings, the use'of 
hoisting equipment is .essential to raise large amounts- of equipment and 
materials, as well as personnel ,«to'the upper-levels. The s\ze of modern, 
industrial hofsting equipment ranges'from huge* hammerhead cranes to simple, 
manually-operated chain hoists. In every case, horsts are designed for spe-, 
ctfic'jobs. Whfen they are used safeVy within their limitations, hoists seem 
to accomplish miracles; when used unsafely or carelessly, th^y can be the 

mqst^&gerous of machines. • < • ' 

This module addresses ^material hoists safety. SpeCi f icjil ly , itV*- 
seots safety concerns related to electric, air", and manualjy-operated chain % 
hoists, as well as* the design and erection requirements fof inside arvd out- 
side material hoistways. The .meaning of a safety factor tf , five is ex- 
plained, and information about the selection and maintenance of hoisting . 
y ropes is presqjited. 1 



/ : OBJECTIVES 



Upon completion of this module^ the student should be ablg to: 
Describe thre* types' oK material hoists.. (P£ge 3) 
2. 'Expla.in the meaning- of \ safety facto^r.'^ (Page'4) . 
'3. List three safety features- for each type'of 'material hoist. %: (Page 5) 

4. Identify the basic safety requ'i remervts* for materiSl hoists, including 
<our design-related requirements. (Page 8) ** h 

5. Discuss factors that should be considered in' rope selection for'mate- 
rial hoists. (Page 13) r ^ ... ^ 
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6. List the four requirements for entrance protection for toateri,al 'hoist- 
ways, (Page A 17)„ • x 4 

7. Describe two safety featuhes that sheuld be fobnd on .entrance gates to 

» 0 
material hoistways* (Page 18) 

8. Cite tvfo additional factors to be considered in the safety of material 
hoistways* (Page 20) - V ' ' 
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SUBJECT MATTER 



.objective 1:* List three types of material hoistsTj 

• ' * ■> 

; - • 

Material hoists are devices for moving materials from one area to an v 
ot'her, or frbm one level to another; they may be fixed (permanently in- 
stalled) or portable, Targe or- small. Molt modern industrial material 
* - * 

hoists are designed for specific jobs, and although there are^literal ly 
• 

thousands of them, most of them* range from 1/4 to one ton in capacity and 
fall into one of three categories. There are electric hoists, air hoists, 
and hand-operated chain hplstsV (See Figur'e 1.) Electric .hoists and air 
hoists are often permanently installed at a work station because' they cire 
designed to lift heavier loads. Hand-operated chain hoists are usually por- 
table, .very versatile, *hd "more common in a variety of work areas \han^ot>rer 
types of hoists, napd-operatefl chain hoists can also be hooked permanently 
onto an overhead monorail trolley, or built into th€> trolley .as an inte- 



grated part. 






* 1 • •» Figure 1; Three types qf hoists. # * * * . 

Another , attractive qual ;ty -of .hand-operated chain hoists is that ( they 
are suitable for man^.load-1 ifting operations* that might 1 normally use a 
block and tackle fitted with majnila,/ope. • In such ^operation? ttie hand- 
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operated chain hoist ^serves the purpose better. because it is stronger) more 
durable, and therefore more -dependable than block, tackle and rope. 



ACtlVITY li- 



lt List the three types of -material fhoi sts. 



a - — : : , f ; 

b. A 

c - - : — : — = — 

2. What is the type of materiaUhoist most common in • 4 
industry? 



A 



objective 2: Explain the meantng of z safety* factor. 



Safe load limits for material handling devices are determined /h^exper- 
, imehtal situations. These, "ideal conditions" are often 'not the same as 
* t'hos^encountered i rr an actual work site; therefore, a safety factor* is used, 
to compensate, for this.** Assigning a numbered safety^factor is a way of re- 
lating the breaking strength of a piece-of equipment or'material 'to the * 
maximum permissible stress when the equipment* or nfeterial is in use. 

The formula for establishing a factor of safety is a-coipplex one. *How- 
*ever, a general rule for hoisting purposes is that >t is not -advisable for - 
the total working 16ad on a hoist or hoist platform to exceed 1/B of. its- 
breaking strength. This rule is known as^a safety; factor of five,; In*dther 
.words, if a material, hoist has a breaking strength-of 4000 pounds; ancl is de- 
signed with a safety factoc_of fiye, the hoist should carry no mbre *than- 1/5 
of '4000 pounds-. . The maximum (Jermissible stress or the maximum safe load, 1 
would thus be 800 pounds. * , ■ 



♦Answers to Activities begin on Page 21. 
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ACTIVITY 2: 



(Circle the correct answer.) - _ . 

A general ruleyor hoisting purposes is that the total . 
working Joad ^on a hoist or hoist plctf/orm should not- ex r 
ceed how much of its breaking strength? 

l. % 'v$. \ 



2. 1/4. 

3. 1/5. 



OBJECTIVE 3: List three safety features for, feac+i type* 
o.f material hoist. 



Some* general, safety rules should be applied to the use , of all types af 
material hoists. The first of these safety rules conperns the ijeed for reg 
ular inspection. Whether; a hoist is Gperated by electricity, by air, or by 
hand, it should be inspected itr detail at regular intervals - N on a 'dally 
basis, if needed. Inspectors should pay special* attention to load ftoofc^, 
cables, chains, brakes, and limit switches. Since material hoists all have 
safety factors, the load capacity of each hoist, shfould b^ shown in conspic- 
ious figures on Both sides of the machine. 

Other general -safety, rules for hoists caH for all hoists to be 
attached to- their supports (whether fixed member or troVley) with shackles. 
Support -h^oks should have safety 'latches, as should load hooks/ V 

Extra protection against failure of the supporting hook, shackle, or 
btlck can be provided by a retaining cable. This^aWe should' be looped 
around the body of the hoist and through' the Support, as shown in Figure 2., 

One\ery important 7 rule to remqnber about *all material hoists opefa- 
tioos'is that a load should be picked up only when it is directly under the 
hoist.- Otherwise, the h^ist wi'll be subjectfcd-to stresses for which it is 
not designed. ( < 

Some specific features have been 'de$1grted-to increase the safety of 
each type of material hoiSt, and a discussiog of these follows. * 

k , 1 
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RETAINING CABLE 



Figure 2. R»airving cable' protects against failure of 
supporting shackle, or block. 



ELECTRIC HOISTS - ' 

Electric hoists, unless they are* grounded, should have nonconducting 
control* cords. •Control cords should have handles of distinctly different 
contours so that 'the operator wiTl know by "feel" whether he is hois$,kig or 
lowering the load*. Ropes should 'be-glearjy marked "hoist" or "lower." Some 
companies attach an arrow to each control rope to point out the direction in 
wh^f the 'load will move when a rdpe is pulled. 

the control ropes through a 



In all casei, control ropes 



In some situations, it is wise to pass 
spreader tc/keep them from becoming tangled, 
should be inspected weekly* for .wear or other defects. 

Floor-operated electric hoists should have a safety device that will 
cause an automatic return to "off" and thus stop the hoist unless a constant 
Bull is maintained on the control button. Pushbutton control circuits 
should be- limited to 110-120 volts. An electric hoist should also have a 
stpp limft device installed on the hoist motion, so that at least two turns 
of rope will remain on the drum when the load block is on trfe floor. 
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MR HOISTS • • - "%\ • 1 

One basic" hazarcPwith an air hoist is' that the locknut tfjat.hQlds the 
piston on its nod may become so loose that' the piston will pull' put of the 

castellated nut ■ rod and drop ^ e load * To avoid this Possibility, the 
C0TTER PIN "locknut should be secured to the piston rod with.* 
Ij / _ castellated nut (a nut with slots cut in the top f through 
which a cotter pin cJfh be* inserted' to hold the nut in 
place) and cottef- pin. (See 'Figure 2.) This is an 1 

. Fi'gure 3. Castel- important item to check during inspections or at any 
lated nut wHh L . , . . 9 \ 

cotter pin. • * ime the hoist ls repaired or overhauled. 

If an ordinary hook is used to hang an'aif* 
hoist, from its support, a clevis' (a V-shaped metal shackle and pin) or ot+^r 
restraining device shoujd be ushd to prevent the hook from coming loose from 
the hojst support. .To prevent an air hoist frogi hoisting or lowering too 
fast, a choke shpuffd be placed in the air \ine. This is accomplished by 
placing a washed with the correct opening in the air line coupling. 

Air hoists 'have many more manual safety features than other'types of 
^hoists; in particular, there are two more items that OSHA (Occupational 
Saffety and Health Administration) requires^ for air hoist operations'. First,' 
air hoists- should be connected to an air supply of sufficient capacity afid 
pressure to safely operate -the hoist* This means that pressure gages on air 
tanks should be inspected ^t regular intervals to be sure they are re^lster^ 
ing.the right pressur^ SecpmJ, OSHA specifies^ that air hoses supplying air 
to air hoists should be cjjjnected using positive connection* only, to pre- 
vent their becoming disjpnnected during use. ^Supply hoses should also be 
inspected at-regular iptervals.^A defective hpsetould Mow and cause tfie 
load to drop, or permit a loose end of the hose to snap wildly' about uqder 
high pressure and seriously hurt somebody. 

CHAIN HOISTS ' 



T 



* A chain 4 hoist should be of greater capacity than the regular work it 
is required to do. Load-sustaining parts of chain hoists should not be made 
of cast iron or other metals that will not withstand a sudden shock. Steel 

t 

( , 
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«is sufficiently ductile (has a capacity to .adapt to change) to absort> a sud-' 
den shock, and load-sustaining parts should be made of steel. Hoist sup- 
ports must alsorbe strong enough to carry the load imposed on them, and sup- 
ports should be inspected regularly, . 

Hoist chains should be made of the best quality welded steel with 
load^safety factor of five. Load sheaves should have no fewer than five^ 
accurately formed ^pockets for seating the chain. (A sheave is a grooved 
wheel^used to .change the direction of the hoisting rope.) ; 

One* final note of safety about hand-operated chain hoists: proper . 
lifting procedures must be to! lowed to avoid strain or injury to the opera- 
tor. * J * Jr 

^^m^^^^m^— ACTIVITY 3? 'mm^^^mi^m 



1. List one safety factor^ eacti for portable chaTft 
hoists and 'for electric hovsts. 



J, 



b. 



2j What two parts of -an air hoist's supply system 
should 'be inspected regularly? 



a. 
b. 

5 



/ 
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objective 4: Identify the basic safety requirements for 
* material hoists, including four design-related require- 
ments. * 



A different type of material hoist is one that is constructed like an 
elevator (see Figure 4)." This type of material hotst thay be erected in a 
hoistway inside, a building or in an outside tower. All material hoistways 
of this type should be designed by a' licensed professional, engineer and^ 
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Figure 4. El evator-typ£, outside 
*l material hoist!" 

X 



erected according to the manufac-* 

turerVspecific^tioost When, the 
9 manufacturer's specifications are 

not avaftalDle, a professional 
, - engineer should determine load* 

limitations, and these limitations 

4 J - 

. mgst be strictly follpwed. This 

> ♦ t> 

Is primary safety requirement. • 
% ^ Another tesic s*fety> requi re- 
* ment of' all jnateriaTihoi sts con- 
•*£6rns the coGnterweight. Weight 
must ,be adcffed to an •unto.aded hook 
to allow it to Tower, or. overhaul, 
'through tile system., this weigKt* 
factor is called the^cqynterweight 
' and Ms* normally detei^ftied by the 
manufacturer's specifications. 



4 Extra Vefght, must never -be added'to a specified counterweight to increase 
the Jowgrlng speed. Extra weight' will increase the wear on cables and on 
all moving parts and will impair "the proper functioning* of safety devices. 

As the name implies., a'mattriaV hoist is made for moving "material s, not 
workers. . For safety, only those workers involved irr maintenance and inspec- 
tion activities related to the hoist itself- are "allowed. to* /ide a material' 
hoist. The statement ."No Riders Allowed^mu^t be posted in a conspicuous 
1 Ota t ion on the car franr^. , \ - t ■% 

Besides Udhering to these basic safety Requirements related to design 
-and^erec.tidn, material hoistways must-'follow othe& requirements. The hoist- 
ways must.have rated load capacities, recommended operating'-speeds , and spe- 
cial hazard warnings or instructions postal on cars and platforms*, ^ , 

OSHA requires .any material hdist to have a signal system.' -Whistle sig- 
,na.l| around hoisting activities are dangerous because they are' easy to con- 
ffkse with other noises. Hand, signals function well when the operat6r can 
* clearly see the signalman, but there is^a^better way. A mechanical bejl at 
"the engine, .operated by polling a wire^or ever? a light (^prated by a pull 



V2 
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wire, vs muth more satisfactory. Lights, or bellsvwhen used; should have ' ^ 
preset meanings or each bell sound or each 1 ight .fla^ji: k \^ '* 

1 bell* or Hght =^stop. * J 

1 • 2 bells or Jights - raise. * , * 

• 3 belts -or. lights = lower. ' • • 

• .4 bel>s or tights = lower slowly. 

- A rapjd series of lights or'beHs means EMERGENCY STOP! ^ fr 

lije condition of wire ropes used irf* material hoists is a primary safety 4 
consideration. Factors In the selection of wire ropes and features that in- • 
dicate wear and snd of rope'service are described in Objective 5. * 

'All entrances of hoistway% jnust be protected by substantial* gates or bars 
that niu-st guard the full width of the Tending entrance. J-£ic,hing devices 
are required on bars or gate* that protect entrances; and these and other 



requirements for entrance will be discussed in Objective 6-. 



Overhead protective covering must be provided on the top of every'mate- 
Vial hoist. c$ge or platform. The protective covering "must be £wo-inch • • 
planking, 3/4-inch plywood, or oth§r solid material of equivalent strength. 
.In addition to overhead protection for^he cage or pTatform, the operator's 
station* bf a hoisting machine must ,be provided with overhead protection 
equivalent to tight planking no less* thyi two^ inches thicks and the support 
for the- overhead* section* must be of equal Strength. v • % ' • 

,• * \ - . • i •' . . ■ 

INSIDE MATER DM: HOISTWAYS . , 

In addition to the general requirements for all materia? hoistw^ys, 
^tandards mist be met -for material hoi stways/ constructed Jnside a build- 
* ing. The shaftwa^s of inside material hoist^may be solidly enclosed, but 
in cases where they are not, they must be constructed to meet cert¥w re^ 

wy— - 

:oe€ 

mesh, No. 18 U.S. .gage wipe or equivalent >_except for the land1na*access. . 

When a hoist tower is not enclosed, the hoist platform or car must 6e . 
totally enclosed ^ caged) on a'll sides, for the full height ^tween the floor 
and the overhead protective covering, with half-inch mesh of No. 14 U.S. 



.quirements. When a hoist tower is enclosed, itjmust be enclosed ^on all 
sides, throughout \ts entire height, with a screen enclosure of half-inch 
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gage wire or equivalent. The hoi st^latform enclosure jnust incl ud^ the re- 
quired gates r for loading and' un leading, an<J a six-foot high enclosi#e must 
•be provided on the unused - si,des of the ffoist tower at ground level. 

'OUT&BE MATERIAL HOISTWAYS ■ * ~ 

For outside material hoists, a number of different factors muA.be. con- 
sidered. The most important difference between inside and outside hoistways 
is that an outside hoistway Ts especially subject to stress from wind. This 
factor is called "wind loading" and should be carefully cinsi*dered*at the 
time an outside hoistway is erected. * f 

In ce^tai-n climates, the wip^ loading factor may be very high, but .in all 
cases, this factor demands' that an outside hoistway design be based on a 
safety factor of at least five.. (A safety factor of five/neans that the 
tfoistway must be constructed to -withstand five times/the actual working* 
stress when in use.) Another essential for an outside hoistway is that the 
tower should be on a level and solid f6undation and should be well guyed or 
fastened to the building. 

Because <the safety factor of five is required, foundation footings for 
outside hoistways should be aacefully designed.' Since the'tower must 'be 
vertically plumb and extend at least 20 feet beyond the' top of the building, 
even a si igl^ movement' of a foundatton .footing could seriously impair safe 
operations the hoistway^ It could'also diminish <the safety factor to the 
point that the hoistway would have to be shut-down. 

All'hoistways or lowers should^be cross-braced, and firmly anchored to 
the building. In cases where hoistways or towers are erected independent of 
the 'building, they should be" guyed at each corner every 25 -feet in height, 
with a wir^ rope at least half an fnch in diameter. 

Under no circumstances should guy Cdres ever be attached to reinforcing 
tteel that projects through the floor in freshly poured concrete, oi^ to j 
'(Jther insecure -portions of new work. The lower end of guy wi res. should be 
carefully protected from damage by moving vehicles. If the lower end of a 
guy wire has tp be positioned so that it might be subject to damage from 
moving vehicles,^ proper barricade with warning lights should'be placed 
around the guy wire end. Close working conditions' sometimes demand that guy 
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wires cross public streets or passageways. In such situations,* guy wires ( 
shouTd leave adequate clearance 9 for traffic and they shoiftd be marked with 
warning or clearance lights. 

An outside .material hoistway should be enclosed with heav^ wire screen- 
ing and should oe equipped with -a fixed ladder extending the full length of 
the tower. Where .landing platforms connect the hoistway to the building," 
the platforms'' should be constructed of strong material capable- of sustaining 
4he'ffi5x.imum possible load. Landing platforms should ^Tsq have standard 
guard rails and toeboards. « ^ 

hoistway towerrmay be constructed of tubular steel or wood. When 
towers ar% made of wood, spl ices- (joins) in v posts (upright timbers) should 
be staggered, and made with cleats at least two inches thick by four feet 
Jong. ■ ' ~ 



ACTIVITY 4: 



2. 



List four basic safety features of--any material 
hoist. 

a, ' 



b. 






c. 






d. 






Mark 


each statement True or False. 




True 


False a. *A-bell system provides 
signals than a whistle 


clearer 
system. 



True False b. 



True 
True 



False c. 



False d. 



True False e. 



The condition of wire ropes is an 
important safety consideration 
for material hoists. 

Counterweights sometimes require 
additional weight* to sp^ed lower- 
ing of the hoist. 

Special hazard warnings must be 
posted on hoist cars and plat- 
form. 

All material hoists must have, 
rated load capacities. 
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3. 
4. 



5. 



True False f, "No Aiders Allowed 1 ' refers to the 
general public only, and workers 
on the |ob site may freely use 
the material hoist, 

* ' \\ 

What is the.> safety fatfcbr on which an outside mate- 
rial hoistWay. is £asl^ ] 

What, precautions should be taken 'vcjtti regard to guy 
wires that must crfrs/.publ ic streets? 
a. - * 



b. 



Regarding outside material hoistways, what i-s ijeant 
by wind loading? j*j 



OBJECTIVES: Discuss fd<ftdrs that" should 7 be considered 
in rope- selection for material hoists* 



Th* choice of rop.es to be use* in hoisting operations is a significant 
factor in ,the overall safety of thejvoist. '~-In< selecting hoisting rope, it 
should t?l remembered that ropes ,use<£ in material hoistways are especially 
subject ta*fatigue, FatigOe is^the'name giv«n to tbe wear caused by the 
cgnsiant bending of the rope ov$r sheaves and around drums. As explained 
earlier,. a sheave i> : a grooved whi&l used to* change the di rection ^of % a 
hoisting rope. The best rope for use 'in material hoistways is a round 
' strand wire rope of grade lltyl^O Improved .Plow, This grade of rope J>as/ 
good. fatigue resistance as welljas^good wearing qualities, ' ' 

^Another Element in selecting a good hoisting is the assurance that the 
V'rope lay*" {see Figure 5^4 i$ the mast appropriate for the intended service, 
A rope. with a "regular lay" has wipes' in the strands laid in one direction, 
* While the strands in the rope fare, laid in the opposite direction. In a'wire 



if; 
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REGULAR LAY 



LANG LAY 





Figure 



} 5* Examples 
ano Lans iay 



Examples of regular 
rope, % 



rope with a ."Lang lay.^the wires 
in the ,strands, as well *s the 
strands in the rope, are laicPin 
the sam# direction. Ropes with*a 
V'Lang lary" should not,be used On 
single part hQistlines due to 
their tendency to kink and un- 
twist, even f though they have great 
resistance to Tetjgue. iRegular 
Tay wire ropes generally provide 
the best service for a material 
hoist because they can withstand . 
considerable crushing and distor- 
tion, they have N good resistance to 
kinking and twisting, and they are 
easy to handle. 

* The correct use of the drum 
on which the wire is wound -is 
another important safety* factor." 
Base-mounted drums, used in 
hoisting are required to be ■ 



installed, operated, inspected, and maintained according to manufacturer's 
specifications. - The way in which the wire rope is wound on the drum is the 
basis ojf good rope sefvice as'well as rope safety. The basic rule to get- 

*ti/ig started right is to wind the* rope from the reel onto the drum so that 
it .-bends in the same direction.' In other words, the wif^should" he peeled 
from the top of the reel Jto-ttie to0 of the drum, and reeled from the bottom 
of the reel, to the bottom of the drum. . Bracing- al'plank againsVtTie reel to 
keep^nsion on the ; rope helps it spbol *onto' ttJjj^ drum firmly. f 

s The* size of the sheave or sheaves used in a material hoist deration 
must also be considered. RQpe' .fatigue caused by the rope traveling over 
sharrp bends car? be lessened by the ust of tfte largest diameter sheave that 

Is practical. The stze and condition of -the groove in a sheave is atso an 
"important factor in long rope life and in safe' service. A groove that is 
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too large vyi 1 1 cause a hotst rope to/latten;- a groove that fs too small 

> # 

will pinch the rope. 'Figure ^hows sheave and rope relationship. ¥ „ 



PROPERLY MATCHED 
ROPE & SHEAVE ' 



ROP E IS TOO LAR GE - 
WILL PINCI 



fs 



\ 





ROPE IS TOO SMALL 
WILL FLATTEN 




figure 6., Rope' and sheave ^hould be properly matched. 

Another important aspect of . 
hoisting design is the relation- 
ship between sheave, drum, an<T 
rope. This relationship iS;known 
as' the "fleet angle" (Figupe 7}. 
The fleet angle is defined as the 
angle between tfco line's, one drawn 
from the center of the sheave^ 
through one flange of the drum, 
and the other through the center 
of' the sheave to the center of the 
drum. In Figure 7, i«f the fleet 
angle vera too^far to the right or 
left, the rope would" wear a groove 
Xx\ the sheave. If the fleet angle 
were too limited right or Teft,*1t 
would cause the rope to pile up at 
one flange of the drum. 

Careful sheave Inspection . 
wij), reveal wear in- the sheave groove if the rope>1s too small. • Wear along 




RIGHT 
FLEET 
ANGLE 



CENTER LINE 
^ OF DRUM 



FLANGE 



.Figure 7. 



• FLANGE 

C&fTER LINE 
Off SHEAVE \ 

Fleet angle. 
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SHEAVE 
GROOVE 
GAGE 



thfe flanges of the sheave' groove indicates an improp^ fleet angle or a rtfpe^ 

i 

too large for\the sheave. Sheave groove gages are available especially for 
! » » » * • 

this type of .Inspection. (See Figure 8.) k - 

Bearings on ^sh^aves should be careful ly. inspected, too. Bearing^ . 
should wjtate freely. A Blearing that wobbles is a sure sign of 'other prob- 

lemt in the rope, sheavS, and drum 
4 - f*elationjshi'p. A bearing that wob- 
bles excessively indicates that 
the sheSve^ should be replaced, 
y -The bearing should be checked f(5r 
lubrication, too. 
La<?k of lubrication may be a* re- 
a suit of normal operation^ and may 
indicate nothing more than a need - 
for more lubrication. However, 
the 9perator must be surefthat the 
y lack of lubrication' has not, con- , 
- tMbuted to excessive bearing *' 
. wear.. . * 




Figure <8. 'Careful sheave groove 
inspection is accomplished wifh 
sheave, groove gage. > ■ 



Wire hoisting rope must be 
i 

removed from<s,ervice when any one 

* 

. of ,the following conditions 
4extst*s: * 

• Wfcien 'there are- six randonHv distributed broken wirepin one rope lay, 
or thp^jg^jbrbken wires in oW strand of one rope 1^|. (A rope lay is 
the distance measured along a rbpe in wh^ch a strajid makes one com- 

( plete revolution about the rope's axis.) 

• When 'one-thi rd of the original diameter. of tire outside wires is lost 
because-of abrasion, scrubbing, flattening^ or preening. 

• When there has been a reductidn from the driginal diamet&r of more than 
3/64 of an inch far, wire ropes* of N diameters up to and including 3/4 of 
an. inch. * m * \* . 

• When the reduction from the original diameter is 1/16 of an inch fpr 
\ ropes with diameters from 7/8 of an inch to 1 1/8 inches. 

• When the reduction from the original diameter Is 3/32 Of "an inch for 
rop,es with diameters from 1 l/4«to 1.1/2 inches. * 
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(FilTin -the blanks.} * . ' ' < ( ,\ 

The best rope, for service in material hoists i§ ^ 

? ; • j 9 i 

' 2. » > , lay' 1 wire ropes are better than "Lang 
Y \lay Ml ropes" for' mater/al hoisting. 

t J. *T^|^ay. in which the wire rope is i on 

the <£rum is theltesis of good rope service -as v<el 1 
% * as rope safety. 
^4. ^Rope" fatigue caused by^ tjje rope traveling over 

sharp b?nds can be rec^ced by the upe of the ^ % • 



diameter Stieave £var*afele with the proper 



5. 



sheave' groove. 

Wire rope should be observed for broken wires and 
reductipn in 



k 



r 



objective 6: &ist the four requirements for entrance 
protection ftff material 'hoi^tways. 



All entrances ^ elevator-type material hoistways mdst be protected by 

'substantial gates or bars to guard the full width of^he landing entrance. 

(See Figure 9.) v . As well as this^ general requirement, there are othe; 

specific requirements for entrance* protection toNmaterial hoistways: 

- 1. r All hoistway entrance bars and gates should /be painted with diagonal 
contrasting colors, such as yellow and black stripes. * m 

2. Bars mult not be less than two-by-four inc^Kwoode'n bars or the equiva- 
lent, and rgust be<U>cated at least two feet from thfe hoistway line. 

3. Gates oT'bafrs^protectlng the entrance to hoistways should be- equipped 
with latching devices. ^ 

4. Bafs should be' located not "lets than 36 inches, nor more than 42 
inches, above the floor. This di stance 1 from the floor will prevent a 
person of average height from slipping under or falling over the ; bar. 



20 
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Figure 9. Hoistway entrance bars and gates should be painted with 
diagonal contrasting colors. ^W'- 



ACTIVITY 6: 



(Fi 1 1 in the bl anks.) 



1. 



Ar^ entrance bar to a material hoistway must be not 
less than 36 inches from the froor so "nobody can 
trip over it. Why must it*be n<* more than 42 
inches above the floor? 



2. 



What* kinds of locks should be provided for person- 
nel hoists or gates of the car itself? - 



V 



QBJECTIVE 7: Describe two safety features that should 
be found on erprance gates to material hoistways. 



f 



Since J>oth gates and bars can be used""af -entrances of nr^aterial hoists, 

f 

it is good to have an idea of how both of them work. Gates can be con- 
structed of solid wood or made from wooden slats, and they shoyld be * 

m 

counterwei^htecf and -have locking or latching mechanisms. A single wood b. 
is sometimes used at entrances, and wheo -it js, it should be attached perm 



9 

ERIC 
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/tiently by a hinge at one end and should have a receiver of substantial con- 
struction at the other. 

Whether it is a wooden gate or a single bar; two essential safety fea- 
tures are the ^counterweight and the locking or latching mechanism. r The 
locked or latched- gate indicates to everyone that it is unsafe to enter trte 
shaftway, and tre f counterweight assures that the gate will close by. itself, 
after the hoist his left 'the ^entrance, 

The required entrance bars or gates are extremely important to safety^. 
* Without them, -workers not paying attention, or'tbose who slip or trip, could 
actually fall down an o(jpn hatchway. 

It has befen noted (in Objective 6). that hoistway entrance bars and 

gates should be painted with diagonal, contrasting colors. Yellow and black 

are the traditional colorsNjsed, but red and whtch or some other combination 

of colors could be used. Whatever the cojor coding, the color should be 

highly visible so that It will serve as an alarm for anyone approaching the 

i * 
<jate area* c 

j)ne of the hazards around gates is that of getting caught in the 

doors. This hazard can result from slipping a'nd trippfhg, byt it is more 

frequently a result of improper work dress. 'Workers shoulcf^void wearing 

/loose elothing w£en opening gates. Hair should be tied back if It/is -loflg, 

and shoelaces should 5e securely tied before the gate area is entered. Rags 

sticking out of pockets should also be removed. Finally, in any part of a 

construction area-, it is wise to wear a hard hat that does not fall off 

every time you bend over* Instinctively reaching out to catch a falling" 

hard Tiat can cause injuries in the workplace. 



. ACTIVITY 7: 



Name two safety features that should be found on en- 
trance 'gites to material hoistways. 

i- • ■ t ■• : " ' 

2 



I 
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OBJECTIVE 8: Cite two additional factors to be consid- 
ered in the safety of material hoistways. 



Material hotst platforms usually move up and -down a shaftway on* a 

*cabl£. "Natural ly , these car. cables should be carefully inspected at reguVar 

intervals. However, to guard against any possibility that a car cable 

* . v r *- 

should brtak, there should also be ^a safety sto'p. . • * w > 

^ . . * I 

On many material hoistways, the car i$ equipped with a broken-ropa ty|fe 

of safety device. In the event that the car cable breaks, the safety device 
throws safety clamps Into positipn on the guide rails along the shaftway aad 
brings the car to an emergency stop. * Should a car cable break, an over- 
weighted counterbalance coi/ld cause the car to move at too fast a rate for 
the safety* clamps .to^get a good grab on the guide ra^ls. This is one reason 
if is important that no material hoistway be counterbalanced with more 
weight than specified by the designing engineer ? 

An additional safety factor to be considerd in material hoists is 
type of flooring used". Because they receive excessive abuse from the move- 
ment of heavy materials in and out, all material hoist platforms sh'ould be 
constructed with substantial flooring. • 

Flooring should be of not less than 2-inch timber. The sides that will 
not be used for loading should be enclosed with heavy wire screening and 
have siiMnch t^boardp.* t - ' 



ACTIVITY 8: 

(^rClT^rue or False.) 

1. Car cables of material hoist platforms should.be 
inspected regularly. * ^ ' 

True False 

2. A broken-rope safety device causes the car cable to 
break. 

True False 
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3. The flooring of a materials hoist platform should 
be substantial*.* ' 
True * >Fals§ 
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ANSWERS TO ACTIVITIES 

» 

ACTIVITY 1 

1. a. Electric hoists, 0 

b. Air hoists. * * 

c. Hand r operated chain hoists. 

2. Hand-operated chain hoists.' 

ACTIVITY 2 

3. 1/5. * 
ACTIVITY 3 . 

1. a. Electric hoists - nonc&nducting control cords, r.opes marked hoist 
or lower,' stop limit device. (Any one.) 



b. Portable chain hoists - rfust be of larger-capacity than the 
regular work requires, sheaves should have^fKv? pockets. (Any 
one.') ^ , 
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2. a. Pressure' gages. 
" b. Supply hoses. 

ACTIVITY 4 . • ' \ 

♦ 

1. a. Hoist tower enclosure. V 
b. Entrance protection. 

\. ;c. Gates that latch' securely. 

d. Protecti ve^covering for pperators. 

2. True. 

b. Twer^ * 

c. False. v . 

d. True. J 

e. True. 

f. False. s \ 

3. Safety factor of five. / 

4. a. Leave clearance *for traffic. 

b. Mark with warning or clearance lights. 

5. The §tress the hois is subject to from wind. 

ACTIVITY 5 , >. 

1. Round strand wire rope of grade 110/120 Improved Plow. 

2. Regular lay. / 

3. Wound. 

4. - Largest. f 

5. Diameter. 

ACTIVITY^ : " " 

1. So that no one shpul d slip under or fall over it. 

2. Mechanical locks that cannot be operated from the landing side. 

ACTIVITY 7 w . 4 v 

1 . Counterwei ghts . " ♦ * 

2. Locking or latching mechanisms; 
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